I. INTRODUCTION
In a follow-up to the 1966 Coleman report, A Nation at Risk (National Commission on Excellence in Education 1983) documented large and sustaining gaps in student achievement across almost all socioeconomic and demographic groups in the United States. In the continuing struggle to eliminate these gaps, President George W. Bush signed No Child Left Behind (public law 107-110, NCLB) in January 2002. NCLB stipulates that ''all students will meet or exceed the state's proficient level of academic achievement'' by 2014. Moreover, adequate yearly progress must be demonstrated separately for ''economically disadvantaged students, students from major racial and ethnic groups, students with disabilities, and students with limited English proficiency' ' (pp. 1446-48) .
Prior to NCLB's passage, much research discussed the merits and possible pitfalls of high-stakes testing and education accountability systems (Hanushek and Raymond 2001; Ladd 2001; Murnane and Levy 2001) .
Since its passage, NCLB has come under attack from many angles. It is underfunded. The punishments for not ''progressing'' are quick to be threatened and are overly severe. Standardized tests fail to accurately measure skill levels. It encourages teaching to the test in place of a well-rounded curriculum. States can increase test scores by lowering standards. And so on.
1 Despite their possible merits, the authors ignore all of these criticisms and accept the goal of having all students achieve a proficient level of academic achievement as measured by their performance on a standardized test.
In this context, therefore, the purpose of this article is to quantify the degree to which the worst-performing schools can realistically increase their pass rates and thereby narrow the gap in pass rates by removing inefficiencies and/or mimicking the education practices of better-performing schools. The authors do this by estimating education production functions, in which average pass rates are the output and school characteristics-some of which schools choose (like class size) and some of which schools cannot choose (like the percent of students from low-income households)-are the inputs. The estimates of the production functions are then used to define the gap in pass rates as the difference between the average pass rate of the worstperforming schools and the average predicted pass rate of better performing schools. The authors then decompose this gap into three parts-the portion due to characteristics that money can buy, the portion due to uncontrollable factors, and the portion due to regression error. Because the regression error accounts for about 40% of the gap, the interpretation of the regression error will greatly affect policy implications.
Finally, a brief comment on achievement gaps is warranted. First, according to the Coleman report, an achievement gap exists when there is a gap in average academic skills across identifiable groups of students, such as whites and blacks. NCLB considers a different gap. It is concerned not with differences in average levels but with the percent of students who do not demonstrate an acceptable level. If literacy is the standard, for example, then NCLB is concerned with getting all students to be literate rather than ensuring that all groups of students have the same average reading skills. NCLB, therefore, could be successful in eliminating its defined gap of literacy while exacerbating achievement gaps as defined by the Coleman report. In an attempt to evaluate NCLB, therefore, the authors focus on the pass rate of students as defined by those that meet or exceed state standards. Second, the authors do not evaluate the narrowing of pass rates across student demographic groups, which is most appropriately done with student-level data. Rather, the authors are in a better position to simply evaluate the narrowing of pass rates within student demographic groups. Thus the potential effects of NCLB may be much weaker than what is documented because the authors focus solely on closing the gap within subgroups, for example, between Hispanics in the worst and best schools and not, say, between Hispanics in the worst schools and whites in the best schools.
The authors use data on 1,852 elementary schools in Illinois during the 2001-2002 school year that administered state assessments to third graders. The authors find that about 30-50% of the gap in pass rates across schools is due to uncontrollable school characteristics, such as the economic status or racial composition of the school's students. On the other hand, factors that schools can control, such as lowering class size by hiring more teachers, account for about 10-25% of the gap in pass rates. Unexplained regression error accounts for the remainder.
Under the best circumstances, education policy will close the gap due to controllable factors and the unexplained regression error. Such a policy, therefore, can reasonably eliminate between 50% and 70% of the gap in pass rates across schools. If schools cannot eliminate the unexplained regression error, however, then schools can only be expected to eliminate at most one-fourth of the gap. Unfunded (or underfunded) policies requiring the worst schools to improve to the level of the best schools or even to the level of the average school are likely, therefore, to impose unequal challenges and tax burdens on schools.
The article is organized as follows. The authors discuss the decomposition of the achievement gap in section II and introduce the data in section III. The authors estimate an education production function separately for several groups of students in section IV. Section V uses the production function estimates to decompose the gaps in pass rates for the various groups of students. In section VI, the authors use the decompositions from section V to discuss the implications of education policies like NCLB that mandate convergence in test scores.
II. THE EDUCATION PRODUCTION FUNCTION
The literature on estimating education production functions is large, and for good reason.
2 Public schooling in the United States is largely locally financed. Thus if the cost of inputs varies across school districts and the degree of substitutability of inputs is limited, then the challenge of educating young 2. See, among others, Bali and Alvarez (2003) , Coates (2003) , Cook and Evans (2000) , Driscoll et al. (2003) , Figlio (1999) , Goldhaber and Brewer (1997) , Hanushek (1986) , Hedges and Greenwald (1996) , Hoxby (1996) , Iatarola and Stiefel (2003) , and Krueger (1999). people at the local taxpayers' expense will exhibit different opportunities and tradeoffs across school districts. How each school district meets these challenges will depend on local resources and conditions. The results may vary considerably, and undesirable outcomes, such as low test scores, may result in some districts.
The authors estimate education production functions for each socioeconomic and demographic group singled out in NCLB. The regression results are used to calculate and compare expected pass rates for the different demographic groups across schools. The authors then use these estimates to decompose the achievement gap to determine to what extent schools might be able to close these gaps by using their resources more efficiently or by increasing the amount of money they spend. Specifically, the authors assume that two kinds of inputs enter each district's education process-controllable and uncontrollable. The controllable inputs, such as class size, curriculum decisions, and the percent of uncertified teachers to hire, are subject to the school's discretion. Uncontrollable inputs, such as the percent of students who are white or come from low-income households, are, for all practical purposes, out of the control of the school.
Before discussing the details of the decomposition of the production function, the authors must describe the groups of schools over which the decomposition will take place. Consider a population of schools, each with an average pass rate. The authors separate these schools into three groups-the schools with pass rates in the lowest quartile are called Group 1, the schools with pass rates in the inner quartiles are called Group 2, and the schools with pass rates in the highest quartile are called Group 3. The analysis will then focus on decomposing the gap in average pass rates between Group 1 and Groups 2 and 3.
Let y be a school's average pass rate for a particular demographic group. The production function for each school is assumed to satisfy
where X represents all inputs, controllable and uncontrollable, b represents the return to each input, and e is an error term with standard properties. Using ordinary least squares, the authors obtain a vector of predicted effects, b; that characterize the production of pass rates for the demographic group. The purpose of the decomposition is to explain the difference between Group 1's actual pass rate and Group 2 or 3's predicted pass rate.
3
To do this, let X i and y i denote the average input values and the average pass rate for Group i, for i ¼ 1, 2, 3. Then, by using the regression results, the authors calculate the predicted pass rate for each group,b X i : Finally, the authors consider the average predicted pass rate of Group 1 if it purchased the average controllable inputs of Group 2 or 3. That is, let X 1;2 and X 1;3 denote the vector of Group 1's average uncontrollable characteristics and the average controllable characteristics of Group 2 and Group 3, respectively. The thought experiment is simply that Group 1 schools must keep their uncontrollable characteristics fixed, such as the percent of students from low-income households, but can increase taxes (and spending) to purchase the average level of controllable characteristics of Group 2 or 3. This hypothetical predicted pass rate isb X 1;2 when Group 1 mimics Group 2 and iŝ b X 1;3 when Group 1 mimics Group 3.
With these concepts defined, the authors are now ready to present the decomposition. 4 The authors are interested in explaining the total gap between predicted pass rates of Groups 2 and 3 and the actual pass rates of Group 1:
3. The authors compare actual pass rates of Group 1 to predicted pass rates of Group 2 and 3, because NCLB requires that poorly performing schools (Group 1 schools) improve their actual scores to a general level on par with better-performing schools (Group 2 or 3 schools). Although this level is not stated as a predicted level, it would also not necessarily be the actual level of achievement of the best-performing schools. The results are essentially unchanged if the authors compare actual Group 1 rates to actual Group 2 rates, because the predicted pass rates for Group 2 schools are usually within 1 percentage point of their actual pass rates. If the authors compare actual Group 1 rates to actual Group 3 rates, the percent of the gap that remains unexplained increases substantially for most demographic groups and the percent explained by controllable factors falls by roughly 25% across all demographic groups. These results are available from the corresponding author on request.
4. The decomposition is similar but not identical to Oaxaca (1973) . In particular, the authors do not allow for productivity differences (i.e., different coefficients in the production function) across school groups. The authors impose this restriction because NCLB does not allow schools to appeal to such differences, no matter how real. Reschovsky and Imazeki (2003) argue that such productivity differences exist and that the cost of overcoming these differences can be quite large. In related work, Cook and Evans (2002) decompose an education production function over time.
b X 2 ÿ y 1 andb X 3 ÿ y 1 : Each of these can be rewritten aŝ
The first term in brackets on the right-hand side is the gap due to uncontrollable characteristics, and hence the authors call this the uncontrollable gap. The middle term is the gap due to differences in the characteristics schools can control. The authors call this the controllable gap. The rightmost term is the gap due to the regression error, called the unexplained gap. The source of the unexplained gap is important to policy makers. To econometricians, the source of the error is clear-it might be randomness or factors not included in the regression (and, if ordinary least squares is to be unbiased, uncorrelated with the variables included in the regression). From a policy perspective, however, the difference is extremely important. One view is that this gap is due to an inefficient use of resources.
5 Education policies like NCLB, therefore, might encourage administrators to rid their school of this inefficiency simply by threatening severe sanctions if the gap is not closed. 6 In short, this approach assumes that the regression error is under the school's control, and legislation like NCLB can make schools act differently to improve test scores. If this is the case, then the rightmost term in brackets in equations (2) and (3) should be viewed as being similar in nature to the middle term as it is controllable at the school level. Another view, however, contends that the unexplained gap captures factors that are out of the school's control, such as luck or family traits.
7 If this is the case, then increased spending in response to legislation calling for schools to be held accountable for student outcomes would at best close the gap due to controllable factors. The decomposition of actual and predicted pass rates according to equations (2) and (3) will be used to quantify the extent to which increased expenditures and improved efficiency can be expected to increase the pass rates of Group 1. First, the absolute magnitude of the controllable gap and the controllable plus unexplained gap provide estimates of how pass rates might change if the worstperforming schools mimic better schools by purchasing their controllable characteristics. The cost-effectiveness of these improvements can also be measured with an elasticity. The authors assume that purchasing Group 2 or Group 3's average controllable characteristics requires Group 1 to increase local taxes, on average, to the point where they equal average local taxes for Group 2 or Group 3.
8 Letting t i denote average local taxes per student for Group i, the elasticity of pass rates with respect to local taxes per student when focusing just on the controllable gap is
when comparing Group 1 to Group i for i ¼ 2 or 3. And the elasticity of pass rates with respect to local taxes per student when focusing on the controllable and unexplained gap is
when comparing Group 1 to Group i for i ¼ 2 or 3. 6. A school with a low pass rate, however, could still be above its predicted rate. Thus, inefficiency might relate not to pass rates but rather to relative pass rates. Also, there is no explanation as to why some school's pass rates are above expectations. It is difficult to claim, for example, that some schools are inefficient while others are overly efficient.
7. Jaggia and Kelly-Hawke (1999) and Cook and Evans (2000) discuss the possible role of family traits in the education production function.
8. This assumes local spending is not offset from a different revenue source. Card and Payne (2002) find that districts, on average, reduce local tax revenues by about 50 cents for every additional dollar provided by the state.
of Education.
9 Illinois administers the Illinois Standards Achievement Test (ISAT) in the third through eighth grades, but the math, English, and writing portions are only administered in grades three, five, and eight. To maintain large sample sizes, focusing on the third grade was preferred because fifth and eighth graders tend to be in middle schools. Additionally, the authors have data on the portion of the curriculum that is devoted to developing math and English skills, but only for the third and eighth grades.
The data considered are exactly those data that districts provide the state to create local report cards as required by NCLB. Thus, one strength of the data is that they not only contain average ISAT scores for the third grade but are broken down by the socioeconomic and demographic groups important to NCLB. That is, in addition to knowing overall average ISAT scores, the authors know the school's average scores separately for its white, black, and Hispanic students, for its nondisabled and disabled students, and for its students from non-low income and low-income households.
10 It should be noted that the data report the percent of students (within demographic groups) whose ISAT scores fall into one of four categoriesAcademic Warning, Below Standards, Meets Standards, and Exceeds Standards. In each case, the authors simplify the analysis by defining the two highest categories as ''passing.'' Thus, a school's pass rate for a particular demographic group is the percent of its students from that group that meet or exceed state standards.
Because the authors are interested in school test scores, the data used are all collected at the school level except for the amount of local tax revenue per student. The Illinois State Board of Education reports revenue and expenditure data only at the district level. When the authors need a measure of school revenue, therefore, they use the district mill rate multiplied by its average equalized assessed property value scaled to the per pupil level for the entire district. Thus, even though resources may be distributed unequally across schools within a district, every elementary school in the same district is associated with the same amount of local revenue per student.
Following the previous discussion on education production functions, school characteristics are divided into two groupscontrollable and uncontrollable. The uncontrollable variables that the authors consider are the school's location as measured by being in an inner city or in an urban county, 11 the percent of its students who are white, black, or Hispanic; school enrollment; the percent of students with limited English proficiency; and the percent of students from low-income households. The controllable factors considered are the school's average class size, the daily attendance rate, the chronic truancy rate, the yearly mobility rate, 12 the number of minutes devoted to math instruction each day, and the percent of classes taught by uncertified teachers.
13 With the exception of the attendance, truancy, and mobility rates, the variables lend themselves to be classified as controllable or uncontrollable in a natural way. The reason for categorizing the rate variables as controllable is that the school's atmosphere and environment, which can be controlled in part, affects the students' and parents' view of the school. For example, a school that spends resources to reduce school violence will likely discourage truancy.
14 Over 20% of all elementary schools in the state of Illinois are in Chicago. Given their vast overrepresentation and the application to education production functions, the 9. Links to the data files can be found online at www.isbe.net/research/reports.htm#statistics.
10. Schools must report their test scores for any subgroup to which more than 5% of its students belong.
11. The authors use the U.S. Census Bureau's definition of primary cities to define inner-city schools and its definition of metropolitan statistical areas by county to define urban counties. All inner-city schools, by definition, are located in an urban county.
12. According to the Illinois State Board of Education, ''Student mobility reflects any enrollment change between the first school day in October and the last day of the school year. It is the sum of the students who transferred out and the students who transferred in, divided by the average daily enrollment multiplied, by 100. Students are counted each time they transfer out or in during the reporting year. Thus, individual students may be counted more than once'' (www.isbe.net).
13. Teachers are considered to be uncertified (''unqualified'' according to Illinois State Board of Education) if they do not hold a teaching license or if they teach in a subject area outside of their formal training.
14. In terms of evaluating how well schools can respond to NCLB, mislabeling factors as being controllable when they are in fact uncontrollable shades the results in favor of NCLB advocates because doing so will overstate the degree to which schools can improve by simply purchasing different ''controllable'' characteristics.
Chicago schools were omitted from the analysis.
15 Table 1 provides the descriptive statistics of the school characteristics for the 1,852 non-Chicago public elementary schools in Illinois. The descriptive statistics are weighted by third-grade enrollment as approximated by each school's enrollment divided by the number of grade levels at the school. Thus, the statistics represent the average third-grade student. Twenty percent of third graders attend an inner-city school, and almost 94% live in an urban county. Just over 70% of the students are white, almost 14% are black, and over 12% are Hispanic. The average student attends a school that enrolls 484 students. Of all the third graders, 6.5% are of limited English proficiency and almost 29% come from low-income households. The average student's class has 22 students. The average daily attendance rate is over 95%, and chronic truancy is under 1%. The average student attends a school in which the mobility rate is 16%. The average third grader receives just under an hour of math instruction each day. About 1% of classes are taught by uncertified teachers, and the average school district collects $4,485 of local tax revenue per student.
Although the average characteristics are telling of the non-Chicago students who attended public schools in Illinois in [2001] [2002] , there are some extreme outliers to note. Some schools enroll all white or all black students. Total school enrollment can be as low as 30 students and as high as 1,677 students. The range in minutes of math taught each day is also striking, with a low of 25 minutes to a high of 120 minutes. Although some schools do not employ uncertified teachers, other schools teach almost 90% of their classes with uncertified teachers. Local property taxes range from $515 to $18,436 per student. 15. The results when Chicago public cchools are included are similar to those reported in the article. A full set of results is available from the corresponding author on request. Iatarola and Stiefel (2003) find that the degree to which resources can be distributed unevenly within large school districts can be great.
As mentioned in the previous section, the authors need to define groups of schools to simulate changes in pass rates in response to changes in expenditures. The authors use each school's overall pass rate in math on the ISAT to organize all 1,852 schools into three groups-the bottom quartile (Group 1), the inner quartiles (Group 2), and the top quartile (Group 3). 16 Moreover, to match the econometric analysis, these groups are determined by weighting each school by its (approximate) third-grade enrollment. In the end, Group 1 contains 463 schools, Group 2 contains 930 schools, and Group 3 contains 459 schools. Table 1 also contains the mean and standard deviation of each school characteristic for the three groups. The most striking differences are seen in the racial and ethnic composition of students and local taxes. The schools with the lowest pass rates, on average, are less than 50% white and collect $3,369 per student in local taxes. In contrast, schools with the highest pass rates are almost 85% white and collect $5,815 per student in local taxes on average. Table 2 shows the average pass rates for each student and test group. The average pass rate for all ISAT takers is just over 60% for Group 1, 85% for Group 2, and over 96% for Group 3. The average pass rate over all schools is almost 82%.
For each demographic group, notice that the pass rate monotonically increases from Group 1 to Group 2 to Group 3. Thus, the worst-performing schools for one sociodemographic group tend to also be the worstperforming schools for other demographic groups. The level of the difference in pass rates is also noteworthy. The gaps in achievement described in A Nation at Risk remain and are quite large. Over 86% of white students in the typical school pass, but less than 60% of black students and 73% of Hispanic students pass. Likewise, there are substantial gaps between the average pass rates of the disabled and the nondisabled and between students from low-income and non-low income households.
17

IV. REGRESSION RESULTS
For each group of students considered (all, white, black, Hispanic, nondisabled, disabled, non-low income, and low-income), the authors estimate the relationship between average pass rates on the math portion of the ISAT and several school characteristics.
18
Each regression is weighted by the approximate number of third graders in order to 16. The authors focus on math results because math tests are usually considered to be more reliable at testing student skills. Others who focus exclusively on math scores include Aksoy and Link (2000) , Goldhaber and Brewer (1997), and Sander (1999) . Results for reading and writing tests are contained in the appendix tables without discussion.
17. All intergroup differences in the final column of Table 2 are statistically significant at the 1% level.
18. The results for reading and writing tests are given without discussion in the appendix tables. The results using reading scores closely match the results when using math scores. The variation in writing scores that is explained by controllable factors is much less, however, than the variation explained by controllable factors for math or reading scores. account for the heteroskedasticity inherent in using average pass rates as the outcome variable. The coefficient estimates and standard errors are reported in Table 3 . 19 Consider first the results for all students (column 1) in Table 3 . Inner-city schools are expected to have a pass rate that is more than 4 percentage points higher than their rural counterparts and more than 1 percentage point higher than students in urban schools. Both differences are statistically significant. Pass rates are expected to fall significantly as the percent of students who are black or Hispanic increases, and pass rates fall as school enrollment increases. A school's pass rate is expected to increase with its population of students with limited English proficiency.
20 Pass rates also fall substantially as the percent of students from low-income households increases.
Of the controllable characteristics, all but the percent of classes taught by an uncertified teacherhaveastatisticallynonzeroeffect.
21 Larger classes, greater absenteeism, and greater mobility are all associated with lower pass rates. Higher attendance rates and devoting more time to teaching math skills are both associated with higher pass rates.
22
With a few notable exceptions, the relationships between inputs and pass rates are more or less constant in sign, if not magnitude, across student groups. 23 Inner-city schools have higher expected pass rates than suburban schools except when considering the pass rates of blacks and students from low-income households-suburban schools have more than 4.5% more of their black students and more than 2% more of their low-income students pass. On the whole, pass rates are negatively related to the size of the black population in the school, but pass rates for whites are positively related to the size of the black population at the one percent level.
24
V. DECOMPOSING THE GAP IN PASS RATES
Using the regression results in Table 3 , the authors decompose the gap between actual and expected pass rates. Table 4 contains the results from doing this for each of the eight demographic groups. Consider the results for all students first. Group 1 schools had 60.25% of their students pass. This is reported in the first column of Table 4 under the heading y 1 : Using the estimated coefficients in column (1) of Table 3 (denoted bybÞ; the predicted average pass rate of Group 1 schools holding fixed their school characteristics (denoted by X 1 ), b X 1 ; is 68.78%.
The difference betweenb X 1 and y 1 is the unexplained regression error, or simply the unexplained gap. Notice that the unexplained gap is the same regardless of whether the authors compare Group 1 to Group 2 or 3. The unexplained gap, 8.53 percentage points, is reported beneath the regression prediction of 68.78. The exact source of this error, however, remains in question. The most favorable interpretation for NCLB advocates is that this error is some sort of inefficiency that the school could manage to rid itself of if only it spent time, money, and other resources more wisely. 25 Under this explanation, supporters of NCLB may fully expect schools to overcome this inefficiency. The regression error, however, may be due to nonmonetary or efficiency factors. For example, the error could reflect the educational support students receive in their home life, which schools cannot control (Cook and Evans 2000; Jaggia and Kelly-Hawke 1999) . In this case, NCLB 19. The results agree largely with Coates (2003) and Sander (1999) , both of whom use Illinois data from the 1990s.
20. This may reflect that the test given to students with limited English proficiency is easier conditional on skill level than the standard test. The positive relationship between the percent of students who are designated as having limited English proficiency and overall pass rates is also consistent with the interpretation that schools ''game the system'' by assigning marginal students who might be in danger of failing the primary assessment to take a modified assessment. For more discussion on gaming test scores, see Cohn (2000) , Figlio and Getzler (2002) , Jacob and Levitt (2003a Levitt ( , 2003b , Koretz (2002) , and Lemke et al. (2004) .
21. Because uncertified teachers are frequently licensed teachers in a different specialty (in this case, possibly late elementary instead of early elementary), it may not be surprising to find no relationship between pass rates and the percent of uncertified teachers teaching classes.
22. Using teacher education levels, Coates (2003) and Goldhaber and Brewer (1997) find a positive relationship between teacher quality and test scores. Results on the effect of class size are varied. See, for example, Angrist and Lavy (1999) , Driscoll et al. (2003) , Figlio (1999) , and Hoxby (2000) . Aksoy and Link (2000) , Coates (2003) , Jacques and Brorsen (2002) , and Sander (1999) find a positive relationship between math instruction and test scores.
23. Bali and Alvarez (2003) also found regression estimates to be fairly stable across demographic groups. 24. Pass rates for Hispanics are also predicted to increase with the size of the black student population, but this is not a statistically significant finding.
25. Under this interpretation, however, it is unclear how to interpret positive regression errors. imposes a great and unequal fiscal challenge on the worst (and frequently the poorest) performing schools. Thus, these schools will either fail to achieve NCLB's goals, or the goals of NCLB will be achieved only by imposing unequal burdens on these schools. Next, the authors calculate the average predicted pass rate of Group 1 schools assuming they retain their uncontrollable characteristics, such as location and enrollment, but increase their financing and purchase the average level of the controllable characteristics that are associated with Group 2 or 3. These predictions are denoted byb X 1;2 andb X 1;3 ; respectively. If Group 1 schools are associated with the average levels of the controllable characteristics of Group 2 schools, the regression analysis predicts that 71.18% of Group 1 students would pass. Their predicted pass rate increases to 72.26% when a similar Notes: y 1 is the average test score of the lowest performing test group.b X 1 is the predicted average test score of the lowest performing group.b X 1;2 andb X 1;3 are the predicted average test scores of the lowest performing group assuming they have the same average controllable characteristics as the respective test groups being compared.b X 2 andb X 3 are the average predicted test scores of the two test groups being compared. The elasticity of test scores is taken with respect to average local tax expenditures.
Source: Illinois State Board of Education, 2001 -2002 comparison is made to Group 3. The effect of spending additional funds to replicate the inputs of more successful schools, therefore, is estimated by the difference between the predicted pass rate assuming Group 2 or Group 3's controllable characteristics and Group 1's average predicted pass rate:b X 1;i ÿb X 1 for i ¼ 2, 3. The absolute benefit of these expenditures is reported beneath the estimate ofb X 1;2 and b X 1;3 in Table 4 . Thus, predicted pass rates for Group 1 increase by 2.4 percentage points when it is assumed to purchase Group 2's average controllable characteristics. The increase is 3.48 percentage points when purchasing Group 3's characteristics. Finally, the authors calculate predicted pass rates for Group 2 (b X 2 ) and Group 3 (b X 3 ). The average pass rate for Group 2, for example, is 84.15%. The uncontrollable gap,b X 2 ÿb X 1;2 ; therefore, represents a difference in pass rates of 12.97 percentage points.
26
The next row of Table 4 reports the percent of the total gap in pass rates that is attributable to each of these three factorsunexplained regression error, controllable factors, and uncontrollable factors. The last row for each demographic group provides an estimate of the elasticity of pass rates with respect to local property tax revenue. That is, assuming that Group 1 schools purchase Group 2 controllable characteristics by increasing local taxes commensurately, specifically, from an average of $3,369 per student to $4,393 per student-a 30.4% increasethe elasticity of the response in pass rates can be calculated. (When Group 1 is compared to Group 3, local taxes must change on average from $3,369 to $5,815, a 72.6% increase.) The authors report the elasticities for both the unexplained and controllable gaps. The elasticities associated with the controllable gap, e C , are reported under the column headingb X 1;2 andb X 1;3 : These elasticities correspond to the effect of additional spending when it is assumed that additional spending will only close the controllable gap. If additional spending closes both the unexplained and controllable gaps, then the elasticity of pass rates with respect to local tax revenue, e CU , is the sum of the two elasticities. When comparing Group 1 to Group 2 schools, for example, the gap of 2.4 percentage points due to differing controllable characteristics represents a 3.98% increase over Group 1's actual pass rate of 60.25%. Thus, the elasticity is calculated as e C ¼ 3.98 O 30.4 ¼ 0.131. If the unexplained gap is also closed due to additional tax revenues, one would calculate this portion of the elasticity by recognizing that the unexplained gap of 8.53 percentage points represents 14.16% of Group 1's actual pass rate. Thus, the elasticity with regard to the unexplained gap is calculated as 14.16 O 30.4 ¼ 0.466. In this case, the elasticity of pass rates with respect to local tax revenue is then calculated as e CU ¼ 0.131 þ 0.466 ¼ 0.597.
VI. DISCUSSION
Is it reasonable to expect schools to be able to eliminate gaps in pass rates on standardized tests by improving efficiency or by modestly increasing spending? The results in Table 4 suggest that it is not likely. The percent of the gap in pass rates attributable to uncontrollable factors, such as the percent of students with limited English proficiency, is consistently large. When considering all third graders, uncontrollable school characteristics account for almost 55% of the gap between the average school in the lowest quartile and the average school in the inner quartiles. Moreover, these results hold, more or less, for all demographic groups. Uncontrollable characteristics account for about 35% of the gap in pass rates for blacks and between 25% and 40% for Hispanics. The results are even more poignant when considering disabled students or students from low-income households, as roughly 60% and 45% of the gap in pass rates is attributable to uncontrollable school characteristics, respectively.
Given large achievement gaps due to differences in uncontrollable factors across schools, it is important to investigate the potential effectiveness of increased spending on reducing the gap in pass rates. The conclusions in this area, however, depend on one's perception of the regression error, that is, the unexplained gap. If spending additional resources or restructuring operations does not close the unexplained gap, then a policy like NCLB can be expected, at best, to close the gap due to 26 . If the three rate variables-attendance, truancy, and mobility rate-are omitted from the regression or assumed to be uncontrollable on the part of the school, then very little of the gap in pass rates is explainable with factors under the school's control. A full set of these results is available from the corresponding author on request. controllable factors.
27 Table 4 shows that this gap tends to be much smaller than the unexplained gap or the gap due to uncontrollable factors. The controllable gap is roughly 11% for blacks, 26 percent for Hispanics, 9% for disabled students, and 11% for low-income students. Moreover, spending additional tax revenue to close this gap is extremely inefficient because the elasticity of pass rates with respect to local property taxes is consistently below 0.2 (except for disabled students) when comparing schools with the lowest pass rates to schools with pass rates in the inner quartiles (Group 2) and is under 0.10 when comparing to schools with the highest pass rates (Group 3).
The implications for education policy are immediate. When legislation like NCLB sets a primary goal of requiring convergence in test scores, an overly excessive burden will be placed on the worst-performing schools, which are also the most resource-poor. Even if these schools increase funding to match the level spent by better-performing schools (and further assuming that these additional expenditures can actually purchase the same level of inputs of the other schools, an assumption challenged by Reschovsky and Imazeki 2003) , the expectation is that the gap in pass rates would narrow by at most 25%, and possibly much less for disabled and low-income students.
On the other hand, one might contend that spending additional resources or restructuring operations will close the unexplained gap in addition to closing the controllable gap. If so, then a policy like NCLB will be much more successful but would still fall short of eliminating achievement gaps. The unexplained and controllable gaps account for between 50% and 70% of the gap in pass rates for black and Hispanic students. They account for about 40% of the gap for disabled students and about 60% of the gap for students from low-income households. Assuming that legislation like NCLB can close the unexplained gap by either forcing schools to restructure, use resources more wisely, or spend money at the level of more successful schools, a realistic expectation would be for achievement gaps to be about halved. Moreover, the elasticity of pass rates with respect to local tax revenues is much higher when the extra spending is assumed to also close the unexplained gap. For black students, the total elasticity is about 0.8 when comparing the worst schools to the inner quartile schools. The elasticity is only 0.35 when comparing the worst schools to the best schools. The comparable elasticities for Hispanics are 0.52 and 0.25. The elasticities for disabled students are the largest at a combined rate of 1.23 (the only elastic measure) and 0.56, whereas the elasticities for lowincome students are 0.66 and 0.295. Even though most of these combined elasticities are still squarely in the inelastic range, they are roughly three to five times greater when factoring in the unexplained gap compared to when only the controllable gap is removed.
Under either assumption, however, it is unreasonable to expect achievement gaps to close easily or cheaply. Moreover, given the large gap due to uncontrollable characteristics and the extremely low elasticities, education policies that require all schools to converge to the same standards without additional federal or state funding are almost certain to place unequal challenges and tax burdens on localities.
27. Even less will be achieved if additional spending fails to purchase the same level of inputs or if the same level of inputs are not equally productive in the worst schools. See Reschovsky and Imazeki (2003) for a further discussion. 
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